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Experimental Evidence
In the following discussion, the term "vitamin A" is used to
include:  vitamin A itself, synthetic analogues of vitamin A called
retinoids, and naturally occurring plant constituents, the carote-
noids, which can be converted to vitamin A in vivo*
Vitamin A is necessary for normal differentiation of epithelial
cells in many tissues. A deficiency of this vitamin results in
metaplasia, a pathological condition in which a keratinizing squamous
epithelium replaces the form of epithelium that is normal to various
tissues (Wolbach and Howe, 1925).  In the bronchial mucosa, for ex-
ample, the mucus-secreting columnar epithelium is replaced by a
stratified squamous epithelium.  Of relevance to the relationship
between vitamin A and cancer is the occurrence of metaplasia, early
in the evolution of many neoplasms.  In the tissue undergoing malig-
nant transformation, the normal differentiation pattern is lost and
a new form of epithelium appears.
Vitamin A Deficiency.  Since the appearance of metaplasia is
common to both vitamin A deficiency and early neoplasia, a defi-
ciency of this vitamin might enhance the neoplastic response to
chemical carcinogens.  In vitro experiments in organ cultures have
supported this concept. In an organ culture of mouse prostatic
tissue, vitamin A was shown to prevent the induction of metaplasia
induced either by a culture medium deficient in vitamin A or by
carcinogenic polycyclic aromatic hydrocarbons (Lasnitzki, 1963).  In
organ cultures of hamster tracheas, vitamin A inhibited the induction
of squamous cell metaplasia and proliferative epithelial lesions by
benzo[ajpyrene (Crocker and Sanders, 1970).
Some in vivo experiments have produced similar results. For ex-
ample, Nettesheim and Williams (1976) reported that the Induction of
neoplastic lesions of the lungs by 3-methylcholanthrene was enhanced
in rats deprived of vitamin A intake. This conclusion was based on
observations of squamous nodules in the lungs, which have been demon-
strated to be precursors of squamous cell carcinomas. Vitamin A de-
ficiency also affects the mucosa of the urinary bladder, producing
squamous cell metaplasia as well as a high incidence of cystitis,
ureteritis, and pyelonephritis.  The effects of vitamin A defi-
ciency have been investigated in rats given N-[4-(5-nitro-2-furyl)-
2-thiazolyl]-formamide (FANFT), a compound that causes cancer of the
bladder.  In Sprague-Dawley rats maintained on a diet deficient in
vitamin A, there was an acceleration in the neoplastic response to
FANFT, resulting in an earlier appearance of urinary bladder tumors
and the development of ureteral and pelvic carcinomas (Cohen et al.,
1976).		
Although squamous cell metaplasia in the mucosa of thie large bowel
does not occur with vitamin A deficiency, several studies have been

